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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a light-emitting 
device, which can be easily manufactured and can 
precisely control an output position of a light, and an 
optical device using the light-emitting device. 
SOLUTION: A first light-emitting element 20 and a 
second light-emitting element 30 are formed on one 
surface side of a retaining base substance 1 1. The first 
light-emitting element 20 has an active layer 23, 
composed of GaInN mixed crystal on the retaining base 
substance 11 side of a first substrate 21 composed of 
GaN. The second light-emitting element 30 has laser 
oscillating parts 40, 50 on the retaining base substance 
1 1 side of a second substrate 31 made of GaAs. Since 
growing of the first light-emitting element 20 and the 
second light-emitting element 30 on the same substrate 
is unnecessary, a multi- wavelength laser having light- 
emitting wavelengths of about 400 nm can be easily 
obtained. Since the first substrate 21 is composed of 
material which is transparent in a visible region, positions 
of the light-emitting regions of the first light-emitting element 20, and the second light-emitting 
element 30 can be controlled precisely by using lithographic technique. 
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Partial Translation of Japanese Patent Laying-Open No. 2001-230502 
[Claim 6] 

The light emitting device according to claim 5, wherein said first 
substrate is made of a nitride-based group III-V compound semiconductor 
including at least one kind of Group 3B elements and at least nitrogen (N) 
of Group 5B elements or sapphire (AI2O3). 
[0008] 

A so-called hybrid-type multi-wavelength laser has a problem of 
poor controllability of the emission point spacing as described above. 
Therefore, when three or more semiconductor lasers are arranged in 
parallel on a placement base, the controllability of emission point spacing 
further deteriorates. 
[0009] 

The present invention is made in view of the forgoing problems. 
An object of the present invention is to provide a light emitting device that 
can be easily fabricated with accurate controllability of light emission 
positions, and an optical device using the same. 
[0020] 

GaN is a material transparent in the visible region (approximately 
380-800 nm). GaN is also a good thermal- conductivity material having a 
high thermal conductivity of about 0.3 W/(cm-K). First substrate 21 
utilizes this property to function as a heat sink that dissipates heat 
generated in second light emitting element 30. 
[Fig. 1] 

10A' light emitting device 
11: support base 

20- first light emitting element 

21- first substrate (n-type GaN) 
23' active layer (inGaN) 

30 : second light emitting element 
31 : second substrate (n-type GaAs) 
53: active layer (AlGalnP) 
42- active layer (AlGaAs) 
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(0%immi 0 iAtc45tt£!f§2©$g7t3l^3 OICftxT 

1 0 Afc|B)-©U|jjK, f^ffl45<fcU : «!i^ : S:*L Ti »«o J; 

CCT-{i^©^^iftBfl««BS-r5., 
[0 0 6 8] *HjS©^®(c45(t?.^2©^^6 0 
ti. ^ 1 ©H*6©JB®tC45{t £IH 2 ©fg^t^^ 3 0 © b 
— *f%fc&4 0 (CftxT 5 0 0 mnf 5 2 0 

nm) ©^^dUSimflB^V— tf^6JSgp7 04d^fec 

flWk*'20«Jtt*V3 0i:PI-©f8eEt:*L.-Cl 'Oo V 



[006 0] U — «f«!tSSP7 6it. SfS2©g-K3 1©$ 
#£f* 1 1 flIUC. m*.l£, '?. y ?vl7 1^LT> n 
7 -y KB 7 2 , . < KB 7'tJ , ;&&m 7 4 , 7M K 
175, pS'?7'y(--S7 6, il©pl^(tl7 

7, m2(Dpm#mm7 8, pms^-b? 9*>j;v 

pPJu > 9 7 h B 8 0 tftg 2 WfiK 3 1 ©(S6\6 C©|| 

«cBB£ft&BtfiK*-itLTi»3., ^ne>©seii. pa* 

ii\ ffiJ3 (Zn),* |- s. (Cd) , TKffl (H 
gj , MJiJOA (Be) ^tFer^S'OA (Mg) 
J: i) & 5£JP)»!3!J^J&iRlc;fc(7 £ 2 A £ fcii 2 BKtcMI 
ifffl^^0'J>«t<hilii:, Kitt (S) , tu> (S 

e) ijjivx-iup (Te) xhtfi^mmmmmmmica 

lt% 6Bm7im$t(D-*>h<D'pti< Li) intern I 
-VI K(b#tt#iV»(c J: (; «Wt*nTi>*. 

[00 70] Utt&tCii. ' /t -y 7 ?M 7 1 (i, Pg^li, 
nSPm»t. Lt^^tfiSiUlsntnSGaAsi, 
nBT^M&i: LTJftft. (CI) &aU3ftfeZ'.nS e|g| 
^VnSHTOBfc. L : T£5g#?;5ijO;Sft£ Z n S S eil 

mmt i Wi2ff)m&3 ltDmfrbcomicmgzntzb® 

^©I?£fif5<|;U£ 1 0 0 nniTSSo 11^7 
•yKB72fcL PiUli. JPSA* l/MnT-&!), nS^fcfc 
SJ i: LX&fZ hmtu £ ft fc nM Z n M g S S e jgHlc J; 

•j«di*nTt>5. *;-f kb7 3{*. mK.it. 

0. lumX'Sbb. ' nM^matLXm%p t ffllt£t}.1z 
; niZn S S e jiSfeS ^&j*tiD Lj& I > u n ji °P L 
-ZnS S ejggtcjt Sffi|~7 4" 

09xli. J¥*6«2 0hmT-Sij. ifflJ?£©li£5Zn 
x Cdi- X Se (@U xgO) ililltCfcij-eft-S'ftff* 

tt>5o C©SttB7 4(i, «*Si:l,T#tt&r 

£t>©T-3o3,. 

[007 1]^ KB 7 51.*; mZ.lt. . JP£#0 . 1 # 

m t & i) . p ist^m*) mm mm z ntz pm z n 

S S eil^SS t>M^$t^f* 5 60 L £f t.undope- Z nS 
S e rg^fC J; 0 fSfiK 3 tit u 3 „ -p S ? 5 * KB 7 6 
Ji. |5S*.fi\ (P^fiil. 0 Mini? A!). pS-TlttltL 
TBBtfiJMDSftfc pIZnMgS S eit^lCj; r>#ffi£ 

^nru«o mi(DpM^mtm7 nt. mz.it. m$ 
#o. 2/zmr-feUv pmT^mLixm^tmba^tL 

fcpIZnSS ejgStciD-W^nTViSo S52©p 

pss^ta k izmm&ima^ ntpiznseiao 
3 5 nmT-3»»K pMTmm£\,xmm&mtn£t\tzp 

S Z n S e )K £ p SSTOBtt hlTlf #?SBtiI]£ ntpl 
Z n t e R L & £S(c fSB £ ft 5. c i: (c D BisKS ft T 
l>'?>., p«=i>*>KB8 Oji, (SUJi, JPStfO. 1 

xunx-^ 0 , psT*e*5k Lxmrnft-mmz ntz piz 

n T e let p nt I > 3 „ 

[0 0 7 2] fc-fc, JR1 © pB$B$B7 7 ©-35, IB 



=* Kil 2 3 C ! - 2 = a 5 0 2 | F 2 » 0 1 - 2 3 0 5 0 2 A 1 




2 0pS#^ft<S7 8 , p94B|g?B7 O-fcitFpfllzi 

^gp^©nia(PJ!-}imiHt7 p ^ -7 ipjs 8 1 ^ft-eftSSJt 
<i ft T l ■ » 5 ., ^ 7> iw , p II!) 3 > 9 O > B8 0 IZpifa* 

[007 3] p IB 3 :> ^ ■? \- m 8 0 <£> p SStS^B 7 9 
kSttflSli-ii, p«SBp8 2/)^fi5t5ftXtv5 0 Cfflp 
(PMS8 2ii. mi.lt. p(PJ3>?/7 h^8 0©(II6> 
6. '<7^i, (><1) , H^.fe.4:->^4li<X8BtT 

8 0 k*fiW$HCffi«ES ft'C 1. 5, c©piaimfii8 2(i, 

st. mmm 1 6ft^.t-caE« 1 3 t&imicmmztx 

Xl>5>.> 

[0 07 4] C © J: ^» ttjfcmZ-ti? i *«*B 1 0 B 
li. ft%mW. 1 0 A©«B2©«6jttJR-F3 0(Cftx.-C^2 

.©«7t*f 6.0 c tiii, ®i©nag©jg 

[0 07 5] ^ tj.t> t>> «H 2«)ft«B? 6 0 £<1« 5 

ii{±, $ tm o ( a ) '.cm irzxi m 1 ©Hies© 

Jf^kTO- L nIGaAs <fc »)tt5»2 

©St53 l©-Rffl|C n£» I .nGaPiiBJ:!>«c«n.y7 
r!5 1, nSAlGa r -nPiBBJ; O&Snl^? v 
KB52, Al, Ga y I 41 i - x - y P.(fiU'xfc0*» 
>y^0) «SJt U"asaaB5 3 , pSAlGa I n 
Pilii')^5pl77-y KB 5 4.fj.*U t p3!GaA s 
.t D ^ 5 pM^r-V -y TB 5 5 ZmikffL&mtZ,, 

[0 0 7 6] ;n«-e. 139 (B) !:?>ife«tai:, pS 

■ttv7l!i 5©±<:i— tfS6J6»S OOm^iiJS 
i-^/tL "C, PHAtt'C V D. (Ohea;i(:il Vapor Depositio 
) i£t-.i«)-iS(bv 1 ^.^?.t»;iSfb^^ (Si 3 

7M%$\miX. m^li. RIE (Seat-live Ion Etchi 

l pS--?ri- -y y'm 5 5 . p IS 7 7 -y KB 5 4 , rfSttB 
5 3, nS«/7-5-y KB 5 2-ti 77f5 l^StR 

[0.0 7 7] j$t>T. 13 10 (A) i-^Ufciotc:, ^ 
2 ©S-t5 3 l©.SEi-, PJxiiMBE (Molecular Beam 
Epiiaxy ; 7t^^tr?--V->— ) ^^!CJ;D^ nMGaA 
slhnSZnSeitnSZnSS ejgg^ii^C© 
liiC«B^ftfv-.y7rB7 1, n^ZnMgSSejg 
Iii)^5nl?7- KB 7 2, nlZnS S ejggj; 
DttZiSI KB73,. Zn s Sei-jj Cd (fiU 
0) igSiO^SiSff^T 4 , pBZnSSeiiAJ:!) 
KB7 5, pSZnMgSSeilSi'J^Sp 
-y K«7 6, pBZnSS e;g||i 1© 
p^*^f*B7 7, pSSZ-nSe'j;»jiSt*!B2fflpB* 
^ftB7 8, pSZn.SoU^iip^ZnTeRkjbs^S 
'(CMdiij^p'BttliRB 7 0 tt'i.VpB.Z nT e jfi, 
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&3 Piffle Ym8 0&M&U&R£ltZ„ £ 

*«;Ui2 8 o°csai--?-n^n^iB-t2.o *©©>>, 

[0 0 7 8] TXi'MS^iLtO^^ 010 (B) ic 

ALT, «*7lH/**IJ*5 6 3=fc N £B 
tc*»:/D y 9 WM8 1 0>li^?£:fllttK:tt£ bT^P 

^KJtenfca^L^eu-rx^^fifcu p<hi=j>?? 

HB8 0, pfi«BtS?ff7 0, JR2(0p3a^l9fM7-8 
l«0pa#*<M7 7©±JH(Bfc:.-f *>J£Xac 
»C<fc&S*&£©nSTOi6*!lSS?Al,T v m«^P-y^ 
iftJBrt-T*. C-t-ll HSl©iU6©Jf#li;|5] 

SO, 7 0 ®ttft*4«®ttB&flHgCffi£-c » S J: 
&?-tt>So 

[0 0 7-81 «Jfcrpy*««5.6, 815ffMLfc® 
t., 01 HC^Lfei-Mc, p^dr^>y7'JI5 5©«H 

*j£V*©ifif»tc:, PSili, .*■*>, B<fcfe£o<ft&Ji 
&MmVTv18&nM5 7*»M-T5o piffle* 

A, S£^tf£&«*#tf LT p'MSSS 2 ^Jf^ES-T 
5. V-.^*¥^5 0 »/7^0^^?^«|tw" 

[0 0 8 0] p<H:J>* 9 ha 8 0i>6Mi/7 7l7 1 

£ r- t fc© *> , mi©Hi6©^>i^tt 

iCLT, fS2©gtS3 l©Sfflfl$:p!lx.ri^-yt:>^iJ 
J:iFtfy U c©fH2©S|g3 l©&EMHcn 

aims 3 3*]f5j*-r5o 8ti»T, ttuftats^frvv pfii 

Sfii 5 7 , 8 243J; VnlH®g3 3 %*tx?t\-&&ffrr 
So g&lC, IB2©St63 l$0gAHp(»«S5 7, 8 

0 % ft 2 iaf&bHk* 6 0 AM* fx 2, o 
[0 0 8 1] d©A-5JC:*:||«i©^JEK«S«^ia 1 

0 BiZXt^i. 4 0 0 nm^©^^^itmfi^^ 1 <D% 
2 0 5 0 0 nm?fJ©ft£#:>fc5J&&& I/— tffg 
043^^7 0 0 nm#©Jte£«#flrt&&:i>— 1f« 

tSSS 5 0ft#t«Nf2®«4&it76 0i:$:(ix2.J:-5(c 

Lfc©T-. ift (Bed =R) , & (Green =G) *jj;t>-# 

(Blue = B) ©3jf£©*&*^ftai!w-rsfeft-3£B 

£-fSC 5 D <fc?T, C©$g#=£B 1 OBli, 

ftr 1 ^ XfWM:t»,' 7;i/*v-a^S©)feigi: 

[0 0 8 2] &i>\ ^iggl 0B^7^*7-Sf^ 
H©^ifi:bT|iJffl-r2.-r5^t-(i, £i£f4fl2 3, 
5 3, 74 «Jftrt?j&;m4®^&a>UciflS-*-.? d t. 
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c .t ij . e mm -r s a ^s© h ■* 3 c 

[0 0 8 3] 0 1 2(4, ^©ff^lciSMgg 1 
QB&JSt'&SCTgS 1.2 0©mB3l8fiE«St*,©T-ife 
So C©S*^B 1 2 0(4, iEaS&ffil 21 fc, ffiaSM 
151 2 l©-E(PJ(CaS(te.nfc*Hi66©ff^(-(^sm!fe 
©f6}t.^S l 0Bh£{i§;iT(.>So Cin6©^ll 
0B(4, f55*.f4", ^i?ni2i:f,lti;o^s.^- 
3?ltaRtt3*lT:&!K MfrxNffl ((It, M, N!4g 

©v h 'J ^xttoi^ij^nTuSo @2a2ffit& 1 2 
UCI4, Sit, 0 1 2M;fct,rt{40^L&l«#, ?'J^|6] 
©£iII&Ll 2 2, 1 2 3ti£V : im(Z)#mBZI& 1 2 
4/1 2 5#^ti-?tiff^£ftTU£,. 
. [ 0 0 8 4] 0 1 3(4, C©.S^S 1 2 0©US>(s]& 
©IRK*tflo4a-f t>©T-»a„ C©.totC, SSeftSSB 
1 0Bffl£8K{*l l(4?^¥*cj;0>FJ75|6j©:JfcjllKS 
12 2 (cg^^nxis S2 (DftdHR? 6 0 © nfiim 
fig 3 3 »4 »7-f -WC «fc i) ?iJ£|nl©ftiIIS£ 12 3 (-*£*££ 
Wl>5, I2H1 3(4fr£|pl©#jII3Sgl 2 41C 

tiXii D < S UDftft*? 2 0 © nfiim® 2 9 <i 

So cn6©«iil3^1 2 2~ 1 2 5(i, 0^t^l^J 

fifrM©* & £ f i £ J; o (c & o TV > 3 

_J0 0 "8 51 *4i./lN^©ff4^«^ilX0Bii:>_ 
(02) ©lf>4d*iiyfh'>4b^^rL 
TnfilSfS3 3 hpfil«S8 2 i:©WlcmBE/)'EPftD$n 

si:, fSttS7 4icm^aA$n. m^-iEJLfi^& 

IC J; D I6^^C t) , V — «f «Sfi W 70ic65 0 0n in 

m©jis*©^^ajs-f ^ns c > i (ommmm 

[0 0 8 6] [$B 3 ©HSS©ff^] 014 (4, *^B^© 
*3©HiS©ff^c^S^^jl 1 0 COffiiBPjg^^ 

i-*»©T-feSo c©^^b i o cii, wnommw 
imstytms 1 o aic^ts* i 0%*,%? 2 0 i-re^. 

TiftlOftftJirce O^d^fcCi:. 4iJ:lh'^SH:l 
l(cft^T^S|*l 74(Sxfect^^§, fOUiffil 
Olfe56©^iB©|g^-ail 1 0 A i:isj-©tlt>&, f^ffl* j; 

o^i^iti'So .tot, mi(Dmmmmt.m- 

i»B^4*!S^So 

[0 0 8 7] Wi\a>%%%^Q O^Sl©f6Jt* J F2 0 
i:A# < R«c « jMI^SR 1 ©S-& 0 1 ©fitEfctt*4*ss^ S 
dfcT-ifcij, (9a^(i'iP$^8 0/M«g)S©1^:7j:i%i^ 

r-fes t*(c, GaNi:l5)t»(c:njmfS.fe?c.-bn>TjaB^© 
tt*4T-SSo ilOM^OOli, ^1©£«5 
9 i ©(jy^ii c ffltc, /t * 77-102 4i>.t 

T, nfflj3 >9 O > Ji 9 3 , nIf7vKI2 2 , fgft 
S 2 3,, *fbE5±« 2 4 , pS?7_-yJFi 2 5 ts 4Vp 




m^y?o YM2 e am i©st£2 i©^ iconic 

.ttfpfl:? > 9 ? h 1 2. 6 ©fiSiBiaiJ&iSJf 2 7 jMgfifc 
^tiTl>5i:^v p|PJ:3>9? KH2 6©pf!^-7 -y 
KB 2 5 fcRWIBtcHtplBfcg 2 8 iW^ntUSo 
[0 0 8 8] n.y7rf92lt fflxli, lf£#3 0n 
inTS 'J, TttttJisStD I &t.un<fope-G aN&SVMi 

$ 5 ^ mf & l> » nS^Sfc^ h L IT -i #&#*SijO £ fx 

[0 0 8 9] C©nf!»l3>?? HJI9 3t-(i. nS?7 
•v KB 2 2 , rStSB 2 3 , WfbffcltJ! 2 4, pl^ 7 -y 
KB2 5&.*l>-p<g|:J>>y-^ hB2 6&BtfL£t\TU& 

n<H:3><<7? KB 9 3 ©flllfr^* ^iiitfT 
* ^ -«y A SBS&ttrB LTSMPitci 0 £&(b Lfc-n« 

mn.9 4^f;fiiE^nTt.5c ie^2 7{i, 

*S©ff£ST-<i, pI?7i/K12 S, &fbB5.ltB 2 4 , 
rSteB2 345.*z>'^7 » KB 2 2©PJE*ffi? £-?tc:i5 

[0 0 9 0] ££f£f*l 7«, S(bT;W=t>A (Al 
N) .«tt©»V»Jfte**$-St %*e&#*4tcj; 

9 0 <D pfimjg 2 8 I 'C^JS <fc D 1 
7 a#IS(7?>tiSfc#(c. nfilllifiO 4lc*fI&LT&Jg 
£»)£c5IBS!|l 7 b#aa{t6iiTl>*c P<ffl*tg2 8 t 
IS&17a, &&Vnmn&9 4 1 7 btlifn 
Jg«B 12,18 *7>l TSUtCtg^nT^ 

So 

[0 0 9 1] &*>\ fB 10*160 l©£#«f*l 7i:R 
*t(B|^t±. 3§ 1 ®?gj60]£!6!:l3&fcB|ft 1 3 #SStf c, 
nsiiftl:, mi ©His© jfcfg© n (imH 2 9 tc ft* x 

u— Fosses o &n®m,ffl-miTm&i-t?>tii!!)(D& 

[0 0 9 2] C0*M£SIB 1 0 CIS, g§ 1 ©|U6 

©ff^^|SI^(C(?J^|J^-y'r-v©F ! >|g|5lClRifrt^nTffl 

IBHI13, 17 a, 17 b, 1 VtiXVnmmM 3 3 h 

•3ti>5, c©JS&4k S§ l (7>^)56©^®i:(si^ v t: 
>©.St^aicg5^:-t £ c Lft-c a 5, 
[0 0 9 3] C0$e?t$lil 1 0 Ctt. *© J:otr LTg* 

[0 0 9 4] *1\ 1315 (A) eSlftrtCi CJ*. 
If $4 0 0umtm<D-9-7 7jT±i)tj;Z?&i(OM 
*S9 l|«gU MOCVDi*}- < kij^l©Stg9 1© 
cBlc, Trl$^4^i!niL^l»U!i4ops-GaN$»5Win 
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SGaNJ;045M.y.7rJS0 2 <rli£|li*-ti-£o *© 
BB, SlfflMO l©iH«££iaA«:6 0 0°Ci:1-5„ }* 
'. >T\ 7rgB 2 © ±!C . n 52 G a N X »J & S n<PJ 
3 > * ? h Jf 0 3 , tlS2 A i G a NiSSct £ nli? 
v y KB 2 2 , I ii 0 a NiBA J: » % Z> fSttJi 23, p 
^A 1 G aNjgai: 0 HS9sftM±m 2 4 , pSAl G 
aNigS.t ij fj; ?. pS V : 5 y KJ@ 2 5 *> J;t5p^G aN 
Jt ') S pfflllzi > 9 -7 1- m 2 6 er«Fl*^^-a-5o Cti 
6©SJi^fi*-U-9pStC{i. ^l©*tS9 l©i2lftS: 

^i^ji'7 50-1 io ((^©iisoisstc^n-^nssgis 

[0 0 9 5] m»T; 01 I 5 (B) !C^Ufc«fc-5^ p 
M?>V7 \-m2 6, pH -9 7 y K« 2 5 , 3&fbi»±Ji 
2 4, SttJi 2 3 .ti t y> nSH 7 v y 2 2 -y 
f>y*LT,. n(R|3>? 7 hfflO 30— Sf^SffitSiB 

X? ^JfflLTpiJAii'R I E&AZX 0 p^^^-y K«2 
5©±lgf,4b'J:l>-p(!!!):) V '7'7 ).jf2 6 4IH§ttfct 

[0 0 9 6] #HT-. -gBSrjUHfltjiCJi-y^^yLfe^ 
I©|PJItpl7 7-y I--H2 5©«ioi:.»cP!l^«^at 
(-.£ O-SSfb-T-f S t U ttS^Si 2 7 £J&?itt-3o * 
©©t)s »1©£K9 l©J5iBIB4PI*tf9yK>y* 
. - . tV* 'J -y •> >V it ffj l ©ffi|g 9 1 ©JfcF SPliti 1 

0 0 wmBSh-ro" - L — -■ '■ ; -— 

[0 0 9 7] ^10^59 l*iW< LfcO^s ffil©g 
&9 l©M y7 7-J19 2 hK^HKf^OttBCBIIl 
3, 1 9*^n*iUf ; .6S-tS, - CT-Ji. ^1 ©11)56© 

j: 'j mm i x i > 3©r-. ii <D$mmmt.m 

mc§m 13, 19 0Jf3JftttB6ttttt3Mflrc * S «t -5 

[0 0 9 8] ti-.r. pia>* ? h«2 ec^BiJi; 
^©jefttc. (5iJx.{i\ - y r;i , 

h*9 3©RBB!c<5«x(.i^9 >.te.tor;i/A-'>A$ffl 
fbi-?>. *©©*», cc-esicn^L tct,^, miow®. 

0 l*ffJ^!ipPJmiS2 8©ft^75|oli;aiS(c^©IS 

m-x 'j . mi iDmm-ir a o mmznze 

[0 0 9 9] i'fil .-c. ^ 1 0>3Htt(DIIsffijintti= IT, 
IR 2 © SgTtffi ^ 3 0 -1- ff.Si* 3. „ 

[0 10 0] Kugi-sL'^ 1 7 a, 1 7b^ 

Jl**xft^L ^^Sff: I 7 JliiliU g*Ji 1 2tCi: 
0 m 1 ©^tc^? 9 0 © p'MttB 2 8 >1B^I 1 7 a i: S 
«*-f * tg«S 1 8 ij n(iimiS9 4 tm% 

17 b>4»«^ J^ffiJi 1 5tz£>}m2(Dft 
3 0 © p mig® 4 (5 > sE*? : 1 3 £ tm-f .Z il* 




tc, &«ei6lcj;»)pf|ij{g|3§5 7i:itfil9i:&Jg* 

0 ctcj^nii, m 1©»S9 1 s^^tc*5t,»T^ 

t?feS1t7T-fTicj:ij^fiS;t-Sio^tfe©t, Mil 

ommonmtwim^ m 1 ©^si? 9 0 <d%%wm 

&£Vm 2 ©&;>t£? 3 0 ©*6ft«JlS©<3iI&raSittcfH 
[0 10 2] W±x SI^0ff5^^{fT*f6B^*:5iB^b 

It. mi ©S6#3i?2 0, 0 0i{J:VlB2(O«j«jR?3 
0, 6 0l»tvc. «»H>J^S«^ii©-0!l^{fTiii 

pfl lz=#. *#Bjniff§ 1 (Df&bm? 20,90 atzim 

2<Z>%%%k=?-2 0, 6 0#flb©J&ig£WLTHSlS£tC- 
o^TtPOtitcSflJ^CfctfT-t*,. 0f*.K.'«!l® 
2 ©&ftg^ 3 0,8 6 i:PISC«^^D 
>y ? «J^C J; !) Wt&&* S Btfifci: t T £ V« U ?f§ 2 
- OlW&tttn i(DftXm?.2 0,9 0 fcI§l#(C-^(b 

$/ y >=tt ir«t t> & *$g&«tcj; \j nm&i-zmtfit 

-ffltSC-ktfTrgSo --' '- 

[0103] ate ±sdmmonmx-\t. GaNs, a 

1 G a A s SMb'iV A IGalnP 36©(t&«5£ D & 5 
#«%M0 C VDiStcJ; »j ff^-rs«^K:oi>T»B8L 

MBE9rt»'W KSvffi^«a^ir©flfe©5l 
fflf&ilffitcj;'jJ&»&^3J;otcLT*<ki>o 
K"5-f KSUifiJaittfcii, a d > $tfij£$ & tiBtf&t;: 

?.5lfflfi£Sffi©c:i:4uoo Sfe. ±se^2©H 
J6©Jf#BlT-t±, ZnSe£©fb£«!>J;»>fcS&JI£MB 
EaiCiUffMt-S^iCOU-CSiB^Ufe^ MOCV 
D?££c ir©ftb©^fflJ5Efi^{C<t ?) «T S J; a tC b-c t> 

[0104] fio^x. ±amm<DJimT:it. m kokx. 
2 o , o o ©m i ©sfe2,i , 9 1 zmm-t 

mHiMit-r)i i-o£.£ feti^fb^-f % (SiC) # 
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